Differentiation-dependent expression of lectin binding sites on normal and neoplastic keratinocytes in vivo and in vitro.
We used lectins as probes to demonstrate the composition of membrane carbohydrates of canine keratinocytes in various functional stages and various degrees of differentiation. Keratinocytes during normal epidermal turnover were compared by lectin immunohistochemistry to cells of hyperplastic epidermis and neoplastic keratinocytes. Three types of epidermal tumors and oral squamous cell carcinomas were examined. In addition, two in vitro tissue culture systems for keratinocytes were studied and compared with in vivo epithelium. In normal skin, PNA reacted only weakly with basal cells, whereas in hyperplastic skin basal cells bound this lectin strongly, demonstrating increasing expression of PNA binding sites with increasing thickness of the stratified squamous epithelium. ConA bound to basal cell tumors only. In oral squamous cell carcinomas, the expression of distinct lectin binding sites correlated with certain histological growth patterns, e.g., UEA-I reacted with highly invasive tumors but not with tumors showing a solid growth pattern. Using cell surface iodination and polyacrylamide gel electrophoresis, distinct differences in cell membrane protein expression were demonstrated between normal and neoplastic keratinocytes. SDS-polyacrylamide gel electrophoresis of cultured normal and neoplastic keratinocytes revealed several cell surface proteins that are specific for either cell type. Neoplastic cells specifically express a 140 KD lectin binding cell surface glycoprotein. The results of this study show that lectin binding patterns of keratinocytes are dependent on the functional state and the degree of differentiation of the cells and demonstrate correlation of some histological growth patterns with distinct lectin binding phenotypes, suggesting association of expression of cell membrane carbohydrate moieties with growth patterns. In addition, close similarities between "lifted cultures" grown at the air-liquid interface and native tissue demonstrate the value of this culture system as a model for differentiated stratified squamous epithelium.